Abstract Objective-To demonstrate the safety and efficacy of intraoperative apical ventricular septal defect (VSD) closure using a modified Rashkind double umbrella. Design-Descriptive study of all patients in whom intraoperative device closure of apical VSDs was attempted. Transcatheter closure using a double-disc device is a novel approach to VSD closure.34 Bridges et al used the Lock clamshell for preoperative closure of muscular VSDs with great success.' This method, however, requires relatively large sheaths, precluding its use in many infants and small children. When the same group tried to overcome this by attempting intraoperative device placement, the results were disappointing.5
Effective closure of apical trabecular ventricular septal defects (VSDs) is a surgical challenge and remains a significant cause of failure in surgical series. ' 2 Even with the use of a left ventriculotomy, successful closure is not assured and is performed at the expense of the long-term sequelae of a left ventricular scar.
Transcatheter closure using a double-disc device is a novel approach to VSD closure. 34 Bridges et al used the Lock clamshell for preoperative closure of muscular VSDs with great success.' This method, however, requires relatively large sheaths, precluding its use in many infants and small children. When the same group tried to overcome this by attempting intraoperative device placement, the results were disappointing. 5 We report the successful intraoperative closure of an apical VSD in four patients using a modified Rashkind umbrella.
Patients and methods
In the first patient, an adult, an unexpected apical VSD was found at operation. The remaining three patients were referred preoperatively for intraoperative device closure, to avoid the anticipated requirement for a left ventriculotomy for VSD closure (table) .
METHODS
The umbrella was modified as previously described by producing a gentle bend in the arms. the normal delivery system makes manipulation almost impossible. For this reason, the delivery system was stripped, and the umbrella front-loaded67 into a short segment (about 15 cm) of pre-shaped guiding sheath. The umbrella was passed to the tip of the sheath (shaped to have an approximate right-angle bend, close to its tip). This had two advantages; first, a smaller sheath could be used (9 F and 6 F for the 17 mm and 12 mm devices respectively), and secondly, the introducer is customised to the size and position of the defect, so reducing the amount of cardiac manipulation required.
While the patient was on cardiopulmonary bypass, the curved portion of the long sheath was passed through the defect, via a right atriotomy, into the left ventricle. The delivery wire was then pushed forwards [6] [7] In conclusion, intraoperative use of a modified Rashkind umbrella is considerably simpler and quicker than performing the analogous procedure in the catheterisation laboratory, and allows safe and effective closure of isolated apical ventricular septal defects. 
